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1 ≤ i ≤ 4 Í ¨}TvxbA~Tmng	Wªo:hRTWg	_c}TRTWvhW¥AhV¬;Q<RnW§orWªg	mTvx_`hzqbk­<zi{ vxWac_`Wªobe^³g	bfU+sT_c^T_c^Td








n = 16 Í jkvxWe²
• ¶^LhWVdeWVv<jf~T~_`h_cbe^:Ub~mTacb 2n Ì¿~W^nbkhWª~§sAq x y Í ¬
• E _`hz¢*_coWW	¥Tg	acmno_`´fW]bfvÌº~WV^TbkhxWV~sAq x⊕ y Í ¬
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f]f ïhgij(j(k
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(c) Embedded multiplier with






















































devjk}nRno8@T¬c]hb @T¬ @ Í ¬N»Wjkalorbg	bf^no_c~WVv(jKU+mTa`h_c}Tac_`WVv(snjeoWV~be^Ub~mTacb
(2n+1)











~WVo_`df^TWvibk­HhRTW+zi{ sTacbAgg	_c}TRTWVv B D ¬·Q<RT_loijea`dfbevx_¡hxRTU:¨
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(2n + 1)
U+mTa`h_c}Tac_cgVjh_cbe^:¢*RTWV^
















2n − xy ~_c´ 2n_`­
xy
~T_`´








(2n · j) Ub~ (2n + 1) = (−j) Ub~ (2n + 1)
= 2n + 1− j, Ì¿X Í
¢*RTWvxW
1 ≤ j ≤ 2n ¬w{oomTUW^Tb¢¾hRPjh y = 0 ²N~mTW]hbKhxRT_coor}?WVg_cjeapW^ngb~_`^ndKbe­
2n















(2n + 1− x) Ub~ 2n _`­ y = 0,
(2n + 1− y) Ub~ 2n _`­ x = 0.






















(2n + 1− x) UbA~ 2n _`­ y = 0,






















x 6= 0 jk^n~ y 6= 0.
Ì° Í
|*WV}Tacjfg	_c^Td¦Ì@ Í jk^n~ Ì° Í _`^³Ìz Í qL_cWal~To
x y =
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m2 Í ¨pjk^n~ j­ðhxWvhRTWZGn^njeaNje~T~WVvKÌºsPbAbfa`Wªjk^J}PjvjkUW	hxWv
m3 Í ¬Q<RTW}PjkvjkUW	hxWv m1 ∈ {0, 1, 2, 3} vxWVtLmT_cvWªo­°mTvhRTWVv<W	¥}Taljk^njkh_cbe^noV¬H_`^ngW F \QVk¥%VsTacbgojevW^Tbkhj´jk_cacjesTacW+_c^J¹i_cvhW	¥A  ~WV´A_cgWVoV¨1hRTW









































Modulo 2   adder











m1 = 0, 1, 2 or 3 pipeline stages
m2 and m3 = 0 or 1 pipeline stage
x == 0
y != 0−
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• 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 x = y = 0 465 * 1>	.-* cL = 1 	 cH = 0 7 #8)
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 x = 10 	  y = 9 4 5 *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 x = 16384 	 y = 8 4 5 *13	.-* cL = 0 	
cH = 2 7
;h )?*?3*,	 4 x  y = (cL − cH +
1)
'
2n = 65535 7
 
 	
  * 







y ∈ {1, . . . , 2n − 1} ¬H» WRnj´eW
xy
Ub~
2n ≥ xy ~_c´ 2n
⇔ xy UbA~ 2n − xy ~_c´ 2n ≥ 0
⇔ xy UbA~ 2n + 2n − xy ~_`´ 2n︸ ︷︷ ︸  "!$#&% ' !$' () ≥ 2
n




2n − xy ~_c´ 2n) Ub~ 2n
= (xy
Ub~





































2n + 1 < 2n,
jk^n~hRTW*g	bfU}njkvjhxbevp_lo^Tbacbe^ndeWv^TWVgWVoxojevqf¬DQ<RTW·vWVUb´jea
bk­hRTWJhz¢b¯omTshxvxjfg9hxWvo_co§ozhxvxje_`dfRfh­°bevx¢·jevx~p²¦¢WvxW¢*vx_`hW































































m2 and m3 = 0 or 1 pipeline stage
m1 = 0, 1, 2 or 3 pipeline stages
m1 + m2 + m3Latency: 
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•   x = 10 	 y = 9 4%5 *) +? 	2 cL = 90 4 cH = 0 4	
cH = 2
n − 1 7 # ) cL + cH + 1 = 90 + 2n 4
x y = (cL + cH + 1)
'+9
2n = 90 7
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 x = 16384 	 y = 8 45 *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(2n + 1)) · (2n UKb~ (2n + 1))) Ub~ (2n + 1)



























































































i + 1 < 2n
Ìzf Í




x  y = 0 ­°bfv x =
f]f ïhgij(j(k
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0, y = 1
jk^P~
x = 1, y = 0
Ì





























(x = 0, y = 1),
0
_¡­










































m2 and m3 = 0 or 1 pipeline stage
α = m1 + m2 + m3
m1 = 0, 1, 2 or 3 pipeline stages























¸_cdemnvW² F b~mna`b (2n + 1) U+mTa`h_c}Tac_`WVv(snjforWª~be^:jk^ (n+
1)× (n+ 1) UmTa¡hx_`}na`_cWvª¬
   !" Ä " $ "
(]*? *) 22 *)5	-*)213*8+ *1>	 -90/8d1 /) d1 25?252 0
 *10 	'  H*2)23











y ← 2n Ä É	
 
M ← xy UbA~ 2n Ì n «sn_¡h(_c^LhWdfWv Ík 




































• ] x = y = 0 4 5 * 13	.-* M = 0 4
dn = 1 4
	
di = 0 ∀i 6= n 7 
*  +?-	2










2n = 1 7
• ] x = 0 	  y = 1 4 5 * 1>	 -P* M = 0 4 d0 =
1 4 	  di = 0 ∀i 6= 0 7 # ) M + ∑n−1i=0 d̄i2i +








2n = 0 7












2n = 90 7










2n = 2n−1 =
65535 7
{´eWVvqga`bLorW<jkvgRT_`hWVg	hmTvxW·RnjeoHs?WWV^K}nmTsTac_coRTWV~_c^ n
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|¬ ?_cUKUWVvUjk^n^ RnjeoË}Tvxbe}?bfoWV~ UKb~mna`b
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i =xi · yn−i−1 · · · y0ȳn−1 · · · ȳn−i+




















(2n + 1) = (a+ b+ c̄ 






























X 6= 2n jk^n~ Y = 2n,
(0, 0)
_`­
























a+ b ≥ 2n,
a+ b
_¡­





























α = m1 + m2 + m3 + m4Latency: 
n
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      	" "!$#&%'  H*?'*?3 	.`d1>*"%/406h#&7 H :<;  >13*
                         
QjesTa`W+omTUUjev_
KWªoHhRnWiUjk_c^or}?WVg_ G?g	_`h_cWVo]ÌºjkvxWVjje^n~~W





























































  ⊕â9ã 
	 	 áïªì  â9ã i
α ∈ {0, . . . , 3} α ∈ {0, . . . , 4} β ∈ {0, 1} γ ∈ {0, 1}
Output round Output round









(d) 8+1 rounds(c) 4+1 rounds(b) 2+1 rounds(a) 1+1 rounds
¸_`dfmTvxW²w¸TbfmTvijkvgRT_`hWªg9hmnvWªo·omT_`hxjesTa`W­°bfv(jk^:z{}Tvxbk
g	Wªoobevª¬
¸_`dfmTvxWÎj ~WV}T_cg	hxo½j6snjeo_cg Rnjevx~¢<jkvxW jevxgRT_`hWªg9hxmTvW
Uje~W mT} be­be^TW vbfmT^n~%¨hxRTW bfmh}nmh©hxvxje^noz­°bfvUjkh_cbe^p¨
j vWVde_lozhxWvª¨jk^P~ j UmTa`h_c}Ta`W¥Wvª¬){&}Taljk_c^LhW¥Lh sTacbAg_lo
omT}T}Tac_`Wª~hxb4hRnWg_`vg	mT_`hJhxRTvxbemTdfRÎhRTWU+mTa`h_c}TacW	¥Wvª¨hxRTW




α = β = γ = 0 Í ¨phRn_cosnjfor_lg _`hWVvxjkh_c´eW jevxgRT_`hWªg9hxmTvW _co6hxje_`acbevxWV~Ëhxb3­°WVWV~snjfg
gRnje_`^T_c^TdUKb~WªoKa`_ceW Ê E Ê ²be^na`q³bf^TW§}Taljk_c^LhW¥LhsTacbg _loW^Pg	vxqL}ThWV~-jhjhx_`UW:jk^n~©¢Wgjk^-}Tvxb´L_l~Wj^TWV¢ _`^n}Tmh
sTacbg j­ðhxWv¯^T_c^TW4ga`bg gqAga`Wªo4Ì°WV_`dfRLh¯vbfmT^n~To³je^n~ hxRTW









 ;Ä º Ä "  È °

m1 m2 m3 m4  "¿ Ä 
!  "º $  ;Ä "¿ Å
" È p   
 Ê Xk¹iL¶¤ pb¢< L(_cdeR    	
66





(n+ 1)× (n+ 1) UmTa¡hx_`}na`_cWv    	 25  15.8 Ê Xk¹]Xfk¶¤ Ê jkvxvqL¶oj´fWije~n~Wv*snjforWª~;jevxgRn_¡hxWVg9hxmTvxW    
393

15.7 Ê Xk¹iL¶¤ pb¢< L(_cdeR    	
75









 Ê ¹VfkN¶¤ pb¢< L(_cdeR    	
241
	




(n+ 1)× (n+ 1) UmTa¡hx_`}na`_cWv    	 178 	 32.1 Ê ¹VfkN¶¤ Ê jkvxvqL¶oj´fWije~n~Wv*snjforWª~;jevxgRn_¡hxWVg9hxmTvxW    	
392
	
31.1 Ê ¹VfkN¶¤ pb¢< L(_cdeR    	
241
	




(n+ 1)× (n+ 1) UmTa¡hx_`}na`_cWv    	 177 	 22.5 Ê ¹VfkN¶¤ Ê jkvxvqL¶oj´fWije~n~Wv*snjforWª~;jevxgRn_¡hxWVg9hxmTvxW    
466
	
11.9 Ê ¹VfkN¶¤ pb¢< L(_cdeR X   	
325
	




(n+ 1)× (n+ 1) UmTa¡hx_`}na`_cWv X   	 305 	 15.2 Ê ¹VfkN¶¤ pb¢< L(_cdeR @   	
371
	




(n+ 1)× (n+ 1) UmTa¡hx_`}na`_cWv @   	 314 	 14.6
f]f ïhgij(j(k
ªX  <9H	      	" "!$#&%'  H*?'*?3 	.`d1>*"%/406h#&7 H :<;  >13*
hRT_lo*z{}Tvxbg	WVoxobev f_`hxo<hxRTvxbemTdfRT}Tmh*_lo<hRTWV^¦~WGn^nWV~sAq
Q<RTvxbemndeRT}TmTh N N	 
 ' '"	 =
}Taljk_c^LhW	¥Ah(sTacbg§o_HKVW







bemhx}Tmhhvjk^nor­°bevxUjh_cbe^ Ìº_¿¬ We¬ jk­ðhWvW_cdeRLh:g	acbAg½g	qga`Wªo Í ¬Q<RTWhRTvxbemndeRT}TmTh<_lo<hxRTW^
Q<RTvxbemndeRT}TmTh  N N	 ( ( 










Q<RTvxbemndeRT}TmTh  N	 ( ( 
 ' '" = }Taljk_c^fhxW	¥Ah(sTacbg§or_
KW · f
= 64f.
¶^µjf~T~_`h_cbe^ hbhxRTWzi{ g	bfUK}nmhxjkh_cbe^ }njhxRp¨DWªjegR }Tvbe




  ' D 
          %  
{(acanW	¥}?Wvx_`UWV^fho~Wªogv_cs?WV~K_`^hxRT_low}nje}PWVvw¢WVvW<}?Wv­°bevxUWV~










(n+ 1)× (n+ 1) U+mTa`h_c}Tac_`WVvsnjforWª~be}?Wvjhxbevª¨  Ê X¹]ee Í hbRTbemnvxo<Ìº" vxbemT^P~To¨kgVjkvxvqL¶oj´fWje~n~Wv*snjforWª~§bf}PWVvxjkhbfvV¨  Ê ¹]Xeefk Í ¬
 
 #  















be^  Ê Xk¹+Vfe·jk^n~  Ê ¹Vfek:~WV´L_lg	WªowÌº" HvbfmT^n~To Í jk^n~
55
























QjesTa`WZ@T² Ê Rnjevxjfg9hxWvx_corh_lgo*be­wbemTv]jkvgRT_`hWVg	hmTvxWVo(­°bevhRTW+hRTvxWWU+mTa`h_c}Tac_`WVvsPjeoWV~  be}?WvjhxbevoÌ°^nb§vxWde_lorhWvbe^s?bemn^n~Tjkvx_cWVosPWhz¢WVW^hz¢bomnggWVoxor_c´eW]vxbemT^n~no¨




γ = 1 Í ¬
 Ä º Ä  "  È º
 §È   É  "¿ Ä 
! "° $  Ä "¿ Å    È     Æ
" È p    ! ;n
 Ê X¹Vfe¶¤ Db¢<-Li_`dfR   
4845
Ì e"* Í @k 8.0 ∼ 8.0 Ê X¹Vfe¶¤ ¶U}Tvxb´eWª~Db¢<-Li_`dfR   
4199
ÌºLX * Í @k 8.1 ∼ 7.9 Ê X¹Vfe¶¤
(n+ 1)× (n+ 1) U+mTa`h_c}Tac_`WVv "  3077 Ì¿¤e * Í @k 7.5 ∼ 8.5 Ê X¹kf¶¤ Db¢<-Li_`dfR " 
2905
Ì e"* Í V 7.9 ∼ 4.0 Ê X¹kf¶¤ ¶U}Tvxb´eWª~Db¢<-Li_`dfR " 
2436
Ì«  * Í V 8.0 ∼ 4.0 Ê X¹kf¶¤
(n+ 1)× (n+ 1) U+mTa`h_c}Tac_`WVv !  1983 Ì¿¤k"* Í V 7.7 ∼ 4.1 Ê ¹+ªefkN¶¤ Db¢<-Li_`dfR   
10024
Ìºn * Í 	 14.9 ∼ 4.3 Ê ¹+ªefkN¶¤ ¶U}Tvxb´eWª~Db¢<-Li_`dfR   
9586
Ì«k * Í 	 14.9 ∼ 4.3 Ê ¹+ªefkN¶¤
(n+ 1)× (n+ 1) U+mTa`h_c}Tac_`WVv "  8745 Ì A * Í 	 22.9 ∼ 2.8
(bkhxWhRnjkh
max(2Pi+1 + Pi) =
n−1∑
j=0




= 2n − 1 + 2 · (2n − 1)






 sT_¡h(^AmTUsPWVvV¬H» W~WV~Tmng	W­°vxbeU®Ìrª Í hxRnjh
max = (22 · (2Pi+3 + Pi+2)︸ ︷︷ ︸
n+ 2
  ) 
+ (2Pi+1 + Pi)︸ ︷︷ ︸
n+ 2
  ) 
)
= 22 · (2n+1 + 2n − 3) + 2n+1 + 2n − 3
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snjfor_lg_¡hxWvjh_c´eW½jkvgRT_`hWªg9hmnvWÎÌº¸_cdemTvxW j Í oWWUo hxb s?WhRnWs?WVorh]bf^TW­°bev­°WWV~Tsnjeg:Ub~WVoV²(_`h]vxWVtLmT_cvWªo(acWVoxooac_cgWVo
hRPjk^¯oqAorhWVUo¢*_`hR¯}njevrhx_cjeawacbLbf}³mT^Tvxbeaca`_c^Tdje^n~³jegRT_cW´fWVo
hRnWojeUKW]hxRTvbfmTdeRn}TmhV¬
                  % # 	   

   
QjksTacW  ~_cdeWªozhovxWVomTa`hxo }TmTsna`_lorRnWV~ sAq obeUW/bkhRnWv
vxWVoWVjkvgRTWVvxoV¬» W+df_`´fWRTWVvW+j§sTvx_`W­Hb´fWvx´A_`WV¢ be­NhRTWUje_`^
­°WVjkhmTvxWVo<be­hxRTWVoWzi{}TvxbAgWVoxorbfvxoV¬
f¬ Ê vqA}hxb E bAbforhWv Ì F bLoje^Aqfj *? 	 7 B`@PD jk^n~
E WVmngRnjkh Bc(D Í _lo j RT_cdeRTacq"UbA~TmTacjev je^n~"vxWVgbe^GndemTvjksna`W gbe}Tvxbg	Wªoobev hxjkA_c^Td ­°mna`a³je~T´je^LhxjkdfW be­
f]f ïhgij(j(k
  <9H	      	" "!$#&%'  H*?'*?3 	.`d1>*"%/406h#&7 H :<;  >13*
PP0 = x  *y0
PP1 = x  *y1 PP3 = x  *y3
PP2 = x  *y2 PP4 = x  *y4
PP5 = x  *y5
PP6 = x  *y6
PP7 = x  *y7

















γ = 1 Í ¬
 Ä º Ä  "  È °  §È   É  "º Ä 
 Ä "º Å   D È     Æ
    !  ; T
 Ê ¹+ª¤eeeN¶¤ pb¢< L(_cdeR   
12959
ÌºR@"* Í 11.7 ∼ 5.4 Ê ¹+ª¤eeeN¶¤ ¶U}Tvxb´eWV~ pb¢< L(_cdeR   
12375
Ì« "* Í 11.6 ∼ 5.5 Ê ¹+ª¤eeeN¶¤
(n+ 1)× (n+ 1) U+mTa`h_c}Tac_`WVv    11948 Ì«k¤ * Í 18.3 ∼ 3.5
gmTvvxW^Lh¸uZ{io+jk^n~ ¢·bevxL_c^Td¢*_¡hxR³j:RTbforhorqorhWU
_c^½bev~WvhxbµjfggWacWvjhW¦gvqA}hxbedevjk}nRT_cg;jkacdebfv_`hRTUoV¬
Ê vxqA}hb E bAbLozhxWv _cUK}na`WVUKWV^Lhxo hRTW,zi{ sTacbAgg_`}TRnWvje^n~&hz¢·b gRnjk_c^T_c^Td jkacdebfv_`hRnUoV¨^njeUKWVa`q
 Ê E jk^n~ Ê E Ê  ¬ F b~mTacb (2n + 1) _cogVjkvxv_cWV~bemTh¢*_`hRËhRnW pb¢< L(_cdeR/jea`dfbevx_¡hxRTU jk^P~3hxRTW zi{
gbevxW gbe^no_corhxo:_c^Îjo_c^TdeacWµvbfmT^n~ jk^n~ hRTWµbfmh}TmTh
hxvxje^noz­°bfvUjkh_cbe^©Ì¿¸_cdemnvWj Í ¬+Q<RTWUjk_c^~Tvxj¢*snjfgÊ vxqA}hb E bAbLozhxWvJ_lohRTW¾gbeU}TacW	¥_¡hzqbe­§_`hxoµg	bf^fhxvbfamT^n_¡ho²ËhRnWÎgbe}Tvxbg	Wªoobev-_co¾~_c´A_c~TWV~_`^Lhb oW´fWvjka
Ub~mTacWVo¾vxWVo}?be^no_`sna`W ­°bev UKWVUbevxq Ujk^njedeWUWV^fhª¨
gbeUU+mT^n_cgVjh_cbe^,¢*_¡hxR hRTW)RTbLozh oqAorhWVU:¨®~Tjhj
WV^ng	vxqA}h_cbe^p¨?bevsTacbAg:gRnje_`^T_c^TdP¬{(acahRTWªorWUKb~mna`Wªo
gbeUU+mT^n_cgVjhW hbfdeWhRTWVv mno_c^Td mT^T_l~_`vxWVg	h_cbe^njea
}?be_c^Lhr«hbk }?be_c^fh§gRPjk^T^TWVacoV¬  h_lohxRTWvxW	­°bfvW:}?bfoxor_csTacW
hxbgRnjk^TdfWKhRTWWV^ng	vxqA}h_cbe^³jkacdebfv_`hRnU3bevhxRTWsTacbAg
 ÚpÛÜÁÝNñ*ãìß·Ý¿âÁÜ9ÛÞ¿â cìÜ eßzç¿ÝHê`çºã9ñ Þ¿Ûß _ ab_ ñ*ãìßìßzÝ«èzçºÜÁæeßzìÜÁïÞ¿Ûß<âÁÜ Þ¿ßzç«áxÞ¿óçºß  ÜÁïã9çºìßzçHÞ«ãáèzèrã9ñ*ñ*ãìáxÞ¿ßÞ¿Ûß·âåáxÞ¿ßzïè cßzï 9ßzïìßzç¿ßzìæc(éÜÁékßzâÁÜÁïÜÁï  	 Þ«Ûßè ÛáÜÁïÜÁï <áâ9ã9ç¿Ü Þ¿ÛñìªÜÁÝ«ékã9Ý«ßzÝ%ãê
q > 1
ÜÁïÜ Þ¿ÜåáâÁÜráÞ¿ÜÁã9ïä	ßzè¶Þ¿ã9ç¿Ý 
gRnjk_c^T_c^Td)mT^T_`hV¨ ¢*_`hRnbemh3Ub~_`­°qL_c^Td je^Lq bkhRnWv
UKb~mna`Wf¬Q<RTWUje_`^debfjeaDbe­whRT_lojkvgRT_`hWVg	hmTvxW+_lohb
jkaca`b¢}njkvh_ljka(vxWVgbe^GPdemTvjhx_`bf^-be­hxRTWJg	bf}TvxbAgWVoxorbfvV¬
\(^­°bfvrhxmT^njhxWacqe¨ Ê vxqL}Thb E bAbforhWVv_loacWVoxo·WIg	_cW^Lh*jk^n~U+mngR;UKbfvWW	¥}?W^no_`´fWihxRnjk^jk^;be}hx_`U_
KWV~obk­ðhz¢<jkvxW
_`U}TacWUW^Lhjh_cbe^D¬





­°bevxUjkh_cbe^Ì¿¸_cdemnvW*g Í ¢*RT_ca`W<orRnbevhW^n_`^Td(hRTW·g	vx_¡hx_cgVjka}njhxRp¬;¸nbevhxRTWojeUW}Tv_lg	Wjfo Ê vxqL}Thb E bAbforhWVvV¨1hxRTWhRTvxbemTdfRT}Tmh<_lo*jk}T}Tvxb¥_`UjkhWacqf+h_cUWVo*RT_cdeRnWv*jk^n~
bemhx}PWVvr­°bfvUohRTWs?WVorhiobk­ðhz¢<jkvxW]obeacmh_cbe^D¬
@n¬ pWbf^Td *? 	¡¬ B PDRnj´fWw}Tvxbe}?bfoWV~j(sn_¡h oWvx_cjeafjevxgRT_`hWªg9
hmTvxWWV^njksTac_c^Td(hxRTW·jea`dfbevx_¡hxRTU hbsPW<~WWV}Tacq}T_`}?Wac_c^TWV~

















γ = 1 Í ¬
 ;Ä ¿ Ä  "  È °  §È   É  "¿ Ä 
 Ä "º Å    È     Æ
    !  ; T
 Ê Xk¹iLeek ¤ Ê jevvxqL oxj´eWijf~T~WVv*snjeoWV~jkvgRT_`hWVg	hmTvxW   
18537
Ìºf * Í 8.2 ∼ 7.9 Ê ¹Xkfekw ¤ Ê jevvxqL oxj´eWijf~T~WVv*snjeoWV~jkvgRT_`hWVg	hmTvxW   
18164
Ì e"* Í 13.8 ∼ 4.6
QjksTacW¤T² Ê Rnjevxjfg9hWVv_lorh_lgobk­HbemTv(jevxgRT_`hWªg9hxmTvWªo­°bev<­°WWª~snjfgUbA~TWVoV¬<Ì
α = β = γ = 0 Í ¬
 ;Ä º Ä "  È °  ;È   É  "º Ä 
! "° $  Ä "º Å   D È     Æ
" È p     !  ; T
 Ê X¹Xekk ¤ pb¢< L(_cdeR % 
1148
Ì«"* Í 6 49.4 ∼ 0.14 Ê X¹Xekk ¤ ¶U}Tvb´fWV~ pb¢< L(_cdeR % 
1049
Ìº¤f * Í 6 49.7 ∼ 0.14 Ê X¹Xekk ¤
(n+ 1)× (n+ 1) UmTa`h_c}Ta`_cWv    920 Ì« "* Í 6 50.5 ∼ 0.14 Ê X¹Xekk ¤ pb¢< L(_cdeR X   f¤ @;Ìf * Í 10 92.9 ∼ 0.14 Ê X¹Xekk ¤ ¶U}Tvb´fWV~ pb¢< L(_cdeR X   ªX f;Ì¿R@"* Í 10 96.2 ∼ 0.13 Ê X¹Xekk ¤
(n+ 1)× (n+ 1) UmTa`h_c}Ta`_cWv X   Vfe¤Ì«k * Í 10 96.0 ∼ 0.13
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